The Chapada Diamantina (CD) is located in Bahia State, between 11-14° S and 41-43° W, being part of the Serra do Espinhaço. The occurrence of different habitats and transition areas permits an interesting mammal fauna composition, with species from different biomes living in sympatry. Species of Didelphimorphia and Rodentia are important members of mammal communities in almost all different habitats, and morphological and cytogenetic characters are important for a correct identification of most of these species. In this work 258 specimens of small mammals from the orders Didelphimorphia (six genera and six species) and Rodentia (two families, five Sigmodontinae tribes, nine genera and 11 species) were collected during the whole field work (44 nights 
Introduction
Small mammals (volant and non-volant) represent 80% of all mammal richness from Brazil (Fonseca et al., 1996) . Didelphimorphia and Rodentia comprehend species living almost in all different habitats in the Neotropical region, from Pliocene and Paleocene periods (respectively) to the present (Anderson, 1967; Vaughan, 1978) . Morphological and cytogenetic characters are important for proper identification of most species, and the analysis of karyotypes is essential for cryptic species (Bonvicino and Geise, 1995; Geise, 1995 and Geise et al., 1998) . Cytogenetic analyses can also show the diversity existing in each chromosome complement and corroborate studies of geographic variation among populations. Marsupials normally do not present variation in their autosomal chromosomes, classified in the patterns of 14, 18 or 22 chromosomes (Paresque et al., 2004; Reig et al., 1977; Souza et al., 1990; YonenagaYassuda et al., 1982) . On the other hand, Neotropical rodents (Cricetidae, Sigmodontinae in particular) present chromosomal variation within and among populations, species and genera (e.g. Baker et al., 1983; Bianchi et al., 1983; Geise, 1995; Geise et al., 1998; Patton and Sherwood, 1983; Reig, 1989) . The association between chromosomal variation and species diversity in rodents means that karyological diversity is related to the differentiation of populations and constitutes an adaptative component in the phyletic evolution (Corti and Rohlf, 2001; Patton and Sherwood, 1983) .
Chapada Diamantina (CD) is located at Bahia State, between 11-14° S and 41-43° W being part of the Serra do Espinhaço. This formation was formed during the Medium Pre-Cambrian and is constituted of a series of mountains with a "Y" form. Altitude varies from 300 m to 2,033 m, most of the formation being located between 800 m and 1,200 m. The total area of the Chapada Diamantina, including the Chapada Diamantina National Park, is approximately 38,000 km 2 , and is 300 km from the Atlantic Ocean (Parrini et al., 1999) .
A great diversity of habitats can be found within the Chapada Diamantina, with waterlogged areas (Marimbus), vegetational physiognomies of the Cerrado domain (Oliveira-Filho and Ratter, 2002) dry and wet forests and dry open vegetation, as well as transition areas among them. This diversity characterizes a transition area among three biomes -Atlantic Forest, Caatinga and Cerrado (Brazão and Araújo, 1981; Parrini et al., 1999) , although being considerated as Dry Forest from the Northeast, according to Dinnerstein et al. (1995) . Such heterogeneity is also influenced by a mass of humid air from the ocean that is blocked by the mountain relief, making the east Chapada wet and the west Chapada dry.
The occurrence of these transition areas and habitat diversity permits an interesting mammal fauna composition, with species from different biomes living in sympatry. Therefore, a correct evaluation of mammal diversity can lead us to a better comprehension of the evolutionary history of taxa, geographic variation patterns and a better delimitation of their geographic ranges. Here we report on the karyotype composition of some non-volant small mammals species (marsupials and rodents) trapped in several specific localities of the Chapada Diamantina.
Materials and Methods

Field work
Four mammal trapping expeditions were carried out in the Chapada Diamantina from 2002 to 2005 in different vegetational types. Traps were set differently according to the development of the research, topography and presence of trees (arboreal traps set up to 3 m), mostly placed ca. 15 to 20 m apart one from another in transect lines. Two live trap models were used (Sherman and Tomahawk) with banana/manioc/peanut butter/bacon as bait in all expeditions, and pit fall systems twice (in the first and second expeditions). Trap lines were kept open during two to 17 consecutive nights, with a total of 12,947 traps/nights effort.
For each specimen collected, karyotype was prepared in the field, tissue (liver) samples were collected and fixed in 96% ethanol, ectoparasites were collected, and skins, skulls and partial skeletons were prepared for future deposit in the Museu Nacional (MN) and Museu de Zoologia da USP (MZUSP) mammal collections. Standard external measurements in millimeters and weight in grams were recorded. Habitat data, coordinates and altitude were obtained at each capture line. Habitat classification follows Eiten (1972 Eiten ( , 1994 and OliveiraFilho and Ratter (2002) .
Rodent specimens were identified to species level by karyological analysis and by comparison with voucher specimens deposited in museums. Morphological characters (skin and skull) were considered for species identification in comparison to previous descriptions for Didelphimorphia (Emmons and Feer, 1997; Lange and Jablonski, 1998; Mustrangi and Patton, 1997) and Rodentia (Emmons and Feer, 1997; Geise, 1995; Gonçalves et al., 2005; Langguth and Bonvicino 2002; Tribe, 1996; Weksler, 1996) . Specific names followed Wilson and Reeder (2005) , when a more recent account was not available.
Chromosome preparation
Chromosome in metaphases were obtained with in vitro culture (culture of bone marrow grown in Dulbecco´s MEM with 10% fetal bovine serum and colchicine), or in vivo preparation, with injection of colchicine (0.1%) to stop the cell division in the metaphase (Ford and Hamerton, 1956 ). Conventional coloration with Giemsa 5% were used to observe diploid (2n) and autosomal (NA, excluding sexual chromosomes) numbers and chromosome morphology variation. This analysis was carried out using an optic photomicroscope (Hund Wetzlar -H500 LL HP100), and karyotypes were set and compared with the literature.
Results and Discution
A total of 258 specimens of small mammals from the orders Didelphimorphia (six genera and six species) and Rodentia (two families, five Sigmodontinae tribes, nine genus and 11 species) were collected during the whole field work. Chromosome preparations were obtained from 145 specimens (Appendix and Table 1 ).
Most analyzed specimens do not show karyotypes with variation (Table 1) . However, three specimens presented numerical chromosomic variation, two individuals of Akodon aff. cursor (2n = 15) and one individual of Cerradomys sp. (2n = 51). Only the genus Akodon presents a historical of chromosome variation among and between populations Geise, 1995; Geise et al., 1998) . Structural variation in karyotype was observed in seven individuals of Cerradomys sp., showing an additional pair of metacentric chromosomes. Species of marsupials analyzed show two of the three karyotypes recognized for this family (2n = 14 and 2n = 18). The karyologic form 2n = 22 occurs in Didelphis albiventris (Yonenaga-Yassuda et al., 1982) , a species collected by us but not cytogenetically analyzed.
Order Didelphimorphia Family Didelphidae
Marmosops incanus (Lund, 1840)
Vegetation types where specimens were found: Floresta Estacional Decidual and Cerrado sensu stricto.
Cytogenetic analysis: Three specimens were karyotyped (1 female and 2 males), showing a diploid number of 14 and NA of 24. Pairs 1 to 4 are submetacentric (the first three are large and the fourth is a medium size), pairs 5 and 6 are small meta/submetacentrics. The X chromosome is a medium/small metacentric and the Y chromosome is the only acrocentric. This karyotype pattern is the same found in other specimens from different habitats (Paresque et al., 2004 , Rens et al., 2001 Svartman and Vianna-Morgante, 1998 ).
Gracilinanus microtarsus (Wagner, 1842)
Vegetation types where specimens were found: Floresta Estacional Decidual and Cerradão.
Cytogenetic analysis: One female was karyotyped showing 2n = 14 and NA = 20. Autosomal complement comprises three pairs are large submetacentric (pairs 1, 2 and 3), the pair 4 is metacentric medium and pairs 5 and 6 are small acrocentric. The X chromosome is a smaller acrocentric in the karyotype and the Y chromosome also is a small acrocentric. This karyotype is similar to those described at the first for G. microtarsus (Carvalho et al., 2002) and to specimens from Espírito Santo (Paresque et al., 2004) . We collected two specimens and karyotyped only one (LG409). The morphological comparison with the species description of the genus did not allowed a conclusive identification, as both specimens show characters in accordance to G. microtarsus and G. agilis (Costa et al., 2003) . As karyotype information is not conclusive for Didelphimorphia species identification, those specimens need a more detailed morphological analysis.
Monodelphis domestica (Wagner, 1842)
Vegetation types where specimens were found: Floresta Estacional Decidual, Cerrado sensu stricto and Campo Rupestre. Cytogenetic analysis: Two specimens were karyotyped (one male and one female) showing 2n = 18 and NA = 22. The autosomal complements comprise three pairs of biarmed chromosomes (pairs 1, 2 and 6) and five acrocentric pairs. The X chromosome is a small acrocentric and the Y chromosome is a little smaller than the X chromosome. This pattern is similar to that described by Rens et al. (2001) and different to the one described by Paresque et al. (2004) , caused by differences in chromosomal nomenclature.
Order Rodentia Family Cricetidae
Akodon aff. cursor Vegetation types where specimens were found: Floresta Estacional Decidual and Cerrado sensu stricto.
Cytogenetic analysis: Following Rieger et al. (1995) , A. aff. cursor is assigned to specimens with 2n = 16, collected in northeastern Brazil, forming, together with A. cursor and A. montensis (Thomas, 1913) three monophyletic clades that match their respective chromosomal characteristics (Geise et al., 2001) . Twenty-two individuals were karyotyped (13 females and 9 males), with almost 2n = 15/16 and NA = 26. The chromosomal complement comprises six biarmed pairs (pairs 1 to 5 and 7) from large to very small in size and one medium acrocentric (pair 6). The X chromosome is a small acrocentric and the Y is a smaller metacentric. This karyotype is similar to the one described by Maia and Langguth (1981) , that was the first described karyotype of Akodon with 16 chromosomes. In our sample, two females from different localities and habitats lost a chromosome, probably one corresponding to X (Figure 1 ), a pattern already described for the genus and species (Bianchi and Contreras, 1967; . Chromosomal variation (numerical and structural, both in autosomal and sexual chromosomes) is very common in the Akodon species, having been increased by the maintenance of several polymorphic chromosome rearrangements (Bianchi et al., 1983; Geise, 1995; Geise et al., 1998; Maia and Langguth, 1981; Silva and Yonenaga-Yassuda, 1998) .
For a better identification of sexual chromosomes and the absence of one X chromosome, C banding techniques were attempted with no interpretable results. In both female specimens where one sexual chromosome was absent (Figure 1) , the one that was present was identified by morphological comparison with all the samples here analysed.
Necromys lasiurus (Lund, 1841)
Vegetation types where specimens were found: Floresta Estacional Decidual, Cerrado sensu stricto and Campo Rupestre.
Cytogenetic analysis: Four females and eight males were karyotyped. All studied specimens were karyotypically similar (2n = 34 and NA = 34), comprising 15 acrocentric pairs (large to small) and one small metacentric pair (pair 16). The X chromosome is a medium acrocentric and the Y is a small acrocentric, only perfectly identified by G-banding technique. This pattern is similar to the one previously most commonly described karyotypes Geise, 1995; Kasahara and Yonenaga-Yassuda, 1983; Yonenaga, 1975) . The karyotype of N. lasiurus is mostly constant for diploid and number of autosome armss, but variation in diploid number can occur Langguth, 1981 and Almeida, 1993b) due to a heterozygous Robertsonian rearrangement or simple centric fusion, resulting in 2n = 33.
Oligoryzomys fornesi (Massoia, 1973)
Vegetation types where specimens were found: Floresta Estacional Decidual.
Cytogenetic analysis: This species was formerly considered as synonymous to O. microtis (Olds and Anderson, 1987) , but was recently considered a valid species, based on morphological and karyological studies (Bonvicino and Weksler, 1998) . Four males were karyotyped (2n = 62 and NA = 64), and the autosomal complement comprises two biarmed pairs (one medium and one small) and 28 acrocentic pairs. This result is similar to that previously described for O. fornesi (Weksler and Bonvicino, 2005) .
Oligoryzomys nigripes (Olfers, 1818)
Cytogenetic analysis: Two female and one male were karyotyped, showing 2n = 62 and NA = 82. The chromosomal complement comprises 11 biarmed pairs and 19 acrocentric ones and the X chromosome is a large submetacentric and the Y is the smallest acrocentric. This result is similar to that described for this species (Yonenaga et al., 1976) . Oligoryzomys nigripes normally presents variation in their number of autosome arms (NA) due to pericentric inversions occurring in pairs 3, 4 and 8, showed in individuals from Bahia, Rio de Janeiro, São Paulo, Minas Gerais, Espírito Santo and Rio Grande do Sul (Almeida and Yonenaga-Yassuda, 1991; Andrades-Miranda et al., 2001; Bonvicino and Weksler, 1998; Paresque et al., 2004; Yonenaga et al., 1976; Zanchin, 1988) . The X and Y chromosomes can also be polymorphic (Almeida and Yonenaga-Yassuda, 1991; Andrades-Miranda et al., 2001 Paresque et al., 2004) .
Oligoryzomys rupestris (Weksler and Bonvicino, 2005)
Vegetation types where specimens were found: Floresta Estacional Decidual and Campo Rupestre.
Cytogenetic analysis: This Oligoryzomys species present the lowest diploid number for this genus (Weksler and Bonvicino, 2005) . Two males were karyotyped showing a 2n = 46 and NA = 52. The autosomal complement comprises four biarmed pairs (two large and two small) and 18 acrocentric pairs (one large and 17 small). This karyotype is also similar to one previously described by Silva and Yonenaga-Yassuda (1997) for specimens collected in Pico das Almas (Bahia State).
Cerradomys sp.
Vegetation types where specimens were found: Floresta Estacional Decidual, Mata de Galeria, Cerrado sensu stricto, Cerradão e Campo Rupestre.
Cytogenetic analysis: "Oryzomys subflavus" was known as one species from all of the Cerrado and Caatinga. Recently, different species were described among specimens previously identified as O. subflavus, through morphologic analysis, studies with DNA sequences and chromosomal data (Andrades-Miranda et al., 2002; Bonvicino et al., 1999; Bonvicino and Moreira, 2001; Langguth and Bonvicino, 2002) . All these species present different karyotypes, which may be derived from one another by a small number of chromosome arrangements (Bonvicino et al., 1999) . Recently Weksler et al. (2006) reviewed the genus Oryzomys, and concluded that these species belong to another genus (Cerradomys). The cytotype analyzed here shows a 2n = 50 and NA = 64, an undescribed species distributed in Bahia and Minas Gerais States. We analyzed 66 individuals (36 females and 30 males) with a karyotype normally comprising eight biarmed pairs (five larges and three small) and 16 acrocentric pairs (two large and 15 small). The X chromosome is a medium acrocentric and the Y is a small one. Seven individuals present nine pairs of submeta/metacentric chromosomes, changing the number of autosome arms up to 66 (Figure 2) . One specimen shows 2n = 51, with one large acrocentric chromosome without homologous and one more pair of small acrocentric chromosomes. Such differences could be explained by the fission of one large chromosome, resulting in one pair of acrocentric chromosomes, but unfortunately banding techniques used by us do not show elucidative metaphases to prove this hypothesis. The individuals with 2n = 51 were found in the population (Figure 2 ) among individuals without numerical variation in their karyotypes. Another variation in the karyotype of this individual was the morphology of the X chromosome (medium metacentric). Variation in the X chromosome was previously described for species from Venezuela (Aguilera et al., 1995) and for species from Cerradomys (Svartman and Almeida, 1992a; Languth and Bonvicino, 2002) .
Calomys expulsus (Lund, 1841)
Vegetation types where specimens were found: Mata de Galeria, Cerrado and Campo Rupestre.
Cytogenetic analysis: Karyologic analyses of six specimens (5 males and 1 female) showed 2n = 66, NA = 68, a chromosome complement similar to that described for this species (Bonvicino and Almeida, 2000; Bonvicino et al., 2003; Svartman and Almeida, 1992b) . The autosome complement comprised two pairs of biarmed chromosomes (one large and one medium) and 30 acrocentric pairs varying gradually in size. The X chromosome is a large submetacentric and the Y chromosome is a medium sized acrocentric or submetacentric.
Wiedomys pyrrhorhinus (Wied-Neuwied, 1821)
Vegetation types where specimens were found: Campo Rupestre.
Cytogenetic analysis: Only one male was trapped and karyotyped. Conventional analyses of chromosomes confirmed the diploid number of 62 and NA of 86 already reported (by Maia and Langguth, 1987) . The autosomal complement consists of 13 pairs of biarmed chromosomes and 17 pairs of acrocentric chromosomes, varying from medium to small. The X chromosome corresponds to the largest acrocentric autosome in size and the Y is a small one. Gonçalves et al. (2005) studied the genus Wiedomys with morphological, chromosomic and molecular data and described another species (W. cerradensis (Gonçalves et al., 2005) ). They identified differences in chromosomal complement (2n = 60 and NA = 88) and morphological characters (presence of alisphenoid strut). The individual here analyzed presented chromosome complement similar to W. pyrrorhinus, but presented also the alisphenoid strut (W. cerradensis). This already happened in two individuals (one from Caruaru and other from Santana de Ipanema) (Gonçalves et al., 2005) , in this case as well as here, the identification of these specimens is based on cytogenetic data.
Rhipidomys macrurus (Gervais, 1855)
Cytogenetic analysis: Even though our sampling effort included 838 traps/night in trees, only one specimen was trapped during all the field work, and the karyotype shows a 2n = 44 and NA = 48. The autosomal complement comprises 18 pairs of acrocentric chromosome decreasing in size from large to small, and three small metacentric pairs. X and Y chromosomes are acrocentric, the first is medium sized and the other is small. These diploid and autosomal numbers are also related to R. latimanus (Gardner and Patton, 1976) and R. leucodactylus (Zanchin et al., 1992) . Svartman and Almeida (1993a) and Corrêa and Pessôa, (1996) described a similar karyotype for Rhipidomys sp. from the Distrito Federal, São Paulo and Minas Gerais states. The taxonomic review of this genus made by Tribe (1996) , analyzing morphological characters concluded that specimens from the Distrito Federal and Minas Gerais (with different NA 48, 49 and 51) correspond to the species Rhipidomys macrurus. Specimens from São Paulo also with the same 2N and a NA = 49 were related by Tribe (1996) to Rhipidomys cf. macrurus (undescribed species). Silva and YonenagaYassuda (1999) , in a compilation study about autosomal and sexual chromosomes of Rhipidomys did not relate any karyotype to R. macrurus, despite Tribe´s (1996) revision. Since the specimen analyzed here was collected in the Chapada Diamantina, we can conclude, also based on the morphological comparison, that R. macrurus is the most probable occurring species of this geographic region, increasing the geographic distribution to the east. According to Souza (2005) and Silva and YonenagaYassuda (1999) , Rhipidomys mastacalis (Lund, 1840) and Rhipidomys sp. species were also registered in the Chapada Diamantina.
Family Echimyidae
Thrichomys inermis (Pictet, 1841)
Vegetation types where specimens were found: Floresta Estacional Decidual, Mata de Galeria, Cerrado sensu stricto and Campo Rupestre.
Cytogenetic analysis: Thrichomys was recognized as a monospecific genus for a long time, but recently Braggio and Bonvicino (2004) concluded that it includes at least four species, based on analyses of molecular and karyotypic data and geographic distribution. Thrichomys inermis occurs in Bahia State and its distribution is coincident with the 2n = 26 population . Nine males and 12 females were karyotyped, showing a 2n = 26 and NA = 48. The autosomal complement presents two large metacentric pairs (the second one with a large interstitial secondary constriction in the short arm, which is the NOR), one large submetacentric pair and nine metacentric or submetacentric pairs that gradually decrease in size. The X chromosome is a large acrocentric and the Y is a small metacentric. The autosomal pattern found here is similar to that described earlier Leal-Mesquita et al., 1993) .
Final Considerations
Among the 13 species here analysed, only 6.9% show a different karyotype from those previously described. We found species described as typical from the Atlantic for-est, such as Marmosops incanus (Fonseca et al., 1996) and Oligoryzomys rupestris from the Cerrado (Weksler and Bonvicino, 2005) . O. rupestris was previously collected in open areas, and our specimens were collected in forested areas (Floresta Estacional Semidecidual from Itaetê).
Some species were only found in one region of the Chapada Diamantina, such as Wiedomys pyrrorhinus, Oligoryzomys rupestris, O. fornesi and Rhipidomys macrurus, showing a geographic differentiation among all sampled habitats. Beside such geographic characterization, we could also observe that two of the most common species in our sample, Thrichomys inermis and Cerradomys sp. are widespread species, occurring in 80 and 100% of the sampled areas respectively.
As is usual in small mammal inventories, some species are common, in opposition to those that are rare or trap shy (L. Geise, personal observation). Our trapping effort showed a similar pattern, such difference in trapped specimen leading to a different interpretation of karyological results. Akodon aff. cursor and Cerradomys sp. showed karyological differences in relation to what can be found in the literature, as they correspond to the most common species. A more extensive trapping effort is necessary to establish a more detailed population structure based on chromosome differentiation or similarity and the recognition of possible new species.
Such results show that a long term capture effort is necessary to establish a real geographic and genetic scenario of this important small mammal species assemblage, as species commonly related to the Caatinga, Cerrado and Atlantic Forest were registered in this restrict geographic area.
